Ambroxol inhalation ameliorates LPS-induced airway inflammation and mucus secretion through the extracellular signal-regulated kinase 1/2 signaling pathway.
Ambroxol, a metabolite of bromhexine, is shown to exert several pharmacological activities, including secretolytic, anti-inflammatory and antioxidant actions. Oral and intravenous administration of ambroxol is useful for the airway inflammatory diseases. However, little is known about its potential in inhalation therapy for lipopolysaccharide (LPS)-induced mucous hypersecretion and inflammatory response. In the present study, we compared the pharmacological effects of ambroxol by inhalation with intravenous administration and preliminarily explored its mechanism of action. Our results demonstrated that ambroxol administered by inhalation inhibited MUC5AC expression, reduced glycosaminoglycan levels, enhanced the function of mucociliary clearance and promoted sputum excretion, suggesting that ambroxol increases expectoration of sputum by reducing its viscosity. Moreover, ambroxol significantly alleviated LPS-induced the influx of inflammatory cells and the extracellular signal-regulated kinase 1/2 (Erk 1/2) expression in lung tissues, and inhibited increases in the mRNA expression of the pro-inflammatory cytokines tumor necrosis factor (TNF)-α, CCL-2 (monocyte chemotactic protein-1), KC (keratinocyte cell protein) and interleukin (IL)-1β in lung tissues. The secretolytic and anti-inflammatory effects of inhaled ambroxol at a dose of 7.5 mg/ml was comparable to that of ambroxol at 20 mg/ml i.v. and dexamethasone at 0.5 mg/kg i.p. In addition, we found that ambroxol dose-dependently inhibited LPS-induced increases in the mRNA expression of MUC5AC, TNF-α, and IL-1β in human bronchial epithelial cell (NCI-H292) by inhibiting the Erk signaling pathway. These results demonstrate the beneficial effects of ambroxol in inhalation therapy for the airway inflammatory diseases.